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(54) REFLECTION TYPE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide the reflection type liquid 
crystal display device capable of making image display 
with a wide visual field angle without coloration 
regardless of the position of an external light source. 
CONSTITUTION: This reflection type liquid crystal 
display device is constituted by providing an 
observer s side electrode plate 2 arranged to face a 
rear surface electrode plate 1 with a light scattering 
layer 21 consisting essentially of a transparent resin 
and particulates dispersed into this transparent resin. 
The particulates having a small refractive index, 
optical average dispersion of 0.09 and double 
rafraction of 0.02 are applied by the transparent 
resin. Since the refractive index of the particulates is 
smaller than the refractive index of the transparent 
resin, a light scattering effect is high and since the 
optical average dispersion and double refractions are 
small, the coloration does not arise. The bright screen 
display free from the coloration is, therefore, made 
possible regardless of the position of the external light source. 
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CLAIMS 



[Claim(s)] 

[Claim l] The reflected type liquid crystal 
display with which 0.09 or less and its 
birefringence are characterized by the 
above-mentioned particle having [ both ] 
a refractive index smaller than a 
transparent resin in it being 
characterized by providing the following, 
and the optical mean dispersion being 
0.02 or less. The back plate board with 
which the metallic reflective layer was 
prepared. The observer lateral-electrode 
board with which this back plate board 
was countered, and it has been arranged, 
and the transparent electrode was 
prepared. The light- scattering layer 
which makes a principal component the 
particle distributed by either [ at least ] 
the above-mentioned back plate board or 
the observer lateral-electrode board in a 
transparent resin and this transparent 
resin in the reflected type liquid crystal 
display which is equipped with the liquid 
crystal matter enclosed among electrode 
boards, such as this, and impresses and 
carries out a screen display of the voltage 
for every pixel to this liquid crystal 
matter. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Industrial Application] Especially, this 
invention relates to a reflected type Uquid 
crystal display, and it is concerned with 
the position of the outdoor daylight light 
source, and its angle of visibility is [ that 
there is nothing ] large, and it relates to 
improvement of the reflected type liquid 
crystal display which makes possible the 
bright screen display which moreover 
does not have coloring. 
[0002] 

[Description of the Prior Art] The 
electrode boards a and b of a couple with 
which a polarization film (not shown) and 
transparent electrodes a4 and b4 were 
respectively formed as this kind of liquid 
crystal display was generally shown in 
drawing 4 , The principal part consists of 
liquid crystal matter c enclosed among 
the electrode boards a and b, such as this. 
While making into the hnearly polarized 
light first the beam of light which carried 
out incidence by the above-mentioned 
polarization film by the side of incidence, 
and impressing voltage for every pixel to 
the liquid crystal matter c and changing 
the orientation state Rotate the plane of 
polarization of the above-mentioned 
linearly polarized hght which penetrates 
the part according to the orientation state, 
respond to the angle of rotation, the 
above-mentioned linearly polarized light 
is made to intercept or penetrate by the 
polarization film by the side of outgoing 
radiation, and a screen display is 
performed. In addition, in the 
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electxochromatic display display which 
displays a color screen, the hght-filter 
layer for coloring polarization either of 
the above-mentioned electrode boards a 
and b is prepared. 

[0003] And as this kind of a liquid crystal 
display, the light source (lamp) is 
arranged on the rear face or the side of 
the electrode board (a back plate board is 
called below) a which it is located in the 
tooth-back side of a liquid crystal display, 
and the bright back light type of the 
display screen or the Mght guide type 
formula transparency type liquid crystal 
display with a built-in lamp to which 
incidence of the beam of light was carried 
out from the back plate board a side has 
spread widely. 

[0004] However, in this formida 
transparency type hquid crystal display 
with a built-in lamp, in order that power 
consumption with the lamp might 
consume displays of other kinds, such as 
CRT and a plasma display, and the power 
of an abbreviation EQC greatly, the 
feature of the low power of liquid crystal 
display original was spoiled, and it had 
the fault that use prolonged at a carrying 
place became difficult. 
[0005] On the other hand, the reflected 
type liquid crystal display which is made 
to carry out incidence of the outdoor 
daylight, such as indoor light and the 
natural light, from the electrode board 
(for an observer lateral-electrode board to 
be called) b located in the observer side of 



equipment, is made to reflect by the 
metallic-reflection film prepared in the 
above-mentioned back plate board a, and 
carries out a screen display by this 
reflected light is also known, without 
building in such a lamp. And with this 
equipment, since a lamp is not used, 
power consumption has the advantage 
that it is small, therefore is equal to the 
prolonged drive of a carrying place. 
[0006] To such a reflected type liquid 
crystal display, and as the back plate 
board a For example, the 
metallic-reflection film a2 uniformly 
formed on a base material al and this 
base material al as shown in drawing 5 , 
That by which the principal part is 
constituted firom a transparent electrode 
a4 for voltage impression prepared 
through light- filter layer a3R, a3G, and 
aSB on this metallic -reflection film a2, Or 
the back plate board with which the 
above-mentioned metallic-reflection film 
a2 was uniformly formed to the substrate 
al page of an opposite side with the 
transparent electrode a4 as shown in 
drawing 6 is applied. 
[0007] By the way, in this kind of 
reflected type Uquid crystal display, since 
the above-mentioned metallic-reflection 
film a2 reflected an incident ray regularly, 
it had the fault that an angle of visibility 
was restricted by the position of the fight 
source of the outdoor dayfight. 
[0008] Then, the fiquid crystal display to 
which prevented the regular reflection of 
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this metallic-reflection film a2, and the 
angle of visibility of the display screen 
was made to expand is introduced to 
photofabrication symposium'92 
JP,63-228887,A or Japanese printing 
society- sponsored by applying the metal 
thin film of surface irregularity as a 
metallic-reflection film a2. Drawing 7 is 
explanatory drawing showing this liquid 
crystal display, namely the back plate 
board a of this liquid crystal display A 
base material al and the TFT element a6 
prepared through the insulating layer a5 
on this base material al, The principal 
part consists of an insulating resin layer 
a7 of the surface irregularity prepared on 
this TFT element a6, and a 
metallic-reflection film a2 made from an 
aluminum thm film of the pixel 
configuration established along the 
concavo-convex front face of this 
insulating resin layer a7. And since the 
above-mentioned metallic-reflection film 
a2 has the concavo-convex front face in 
this liquid crystal display reflecting the 
shape of surface type of the insulating 
resin layer a7, it becomes possible to 
reflect light irregularly and to make the 
angle of visibility of the display screen 
expand. In addition, in this liquid crystal 
display the above-mentioned TFT 
element a6 consists of the source 
electrodes a61 and the drain electrodes 
a63 which were prepared in the both 
sides on both sides of the semiconductor 
section a62 and this semiconductor 



section a62, and it was made to flow 
through it through the breakthrough 
(contact hole) in which the drain 
electrode a63 and the above-mentioned 
metallic-reflection film a2 were formed by 
the insulating layer a7, and it uses this 
metallic-reflection film a2 as a drive 
electrode of the hquid crystal matter. 
Moreover, b shows an observer 
lateral-electrode board among drawing 7 , 
and bl is the base material and the 
transparent electrode by which b2 was 
uniformly prepared on the base material 
bl. Moreover, the hquid crystal matter 
with which c was enclosed between the 
above-mentioned back plate board a and 
the observer lateral-electrode board b, 
and d show the sealant prepared in the 
periphery of a liquid crystal display 
[0009] Thus, although it has the 
advantage to which the angle of visibiUty 
of the display screen is expandable in the 
liquid crystal display shown by drawing 7 
The process which, on the other hand, 
forms the above-mentioned insulating 
resin layer a7 on the occasion of 
manufacture of equipment, and the 
process which gives irregularity to the 
front face are required. And since the 
process which carries out dry etching of 
the insulating resin layer a7, and forms a 
contact hole in order to make it flow 
through the drain electrode a63 and the 
above-mentioned metal 
metallic-reflection film a2 was needed, 
there was a fault of a low in the 
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productivity and yield extremely 
Moreover, in this liquid crystal display 
the above-mentioned metallicreflection 
film a2 needed to be directly formed by 
methods, such as vacuum deposition and 
sputtering, on the insulating resin layer 
a7 of surface irregularity and since it set 
in this formation stage and oxidizes or 
was easy to hydroxylate the 
above-mentioned metallic-reflection film 
a2, there was a problem by which the 
reflective performance of 
metallic-reflection film a2 original is 
spoiled. 

[0010] These people have already 
proposed the liquid crystal display with 
which the light- scattering layer was 
prepared in either the above-mentioned 
back plate board or the observer 
lateral-electrode board under such a 
technical background (references, such as 
Japanese Patent Application No. No. 
102124 [ five to ], and Japanese Patent 
Application No. No. 170280 [ five to ]). 
[0011] And since it was concerned with 
the position of the outdoor daylight light 
source, and the angle of visibility of the 
display screen was able to be expanded 
that there is nothing, since display light 
is scattered about by operation of the 
light- scattering layer by which the 
principal part is constituted from a 
particle from which it distributes in a 
transparent resin and this transparent 
resin, and this transparent resin and 
refractive index differ according to this 



liquid crystal display and it was able to 
carry out simple [ of the process ] on the 
occasion of manufacture of equipment, it 
had the advantage which can aim at 
improvement in productive efficiency 
[0012] 

[Problem(s) to be Solved by the 
Invention] However, in the 
above-mentioned liquid crystal display, 
since the particle from which this 
transparent resin and its refractive index 
differ in a transparent resin was 
distributed, there was a trouble which 
originates in the difference with the 
refractive index of a transparent resin 
and the refractive index of a particle, or 
the birefringence and optical dispersion 
of a particle, and display light tends to 
color. 

[0013] this invention was made paying 
attention to such a trouble, the place 
made into the technical problem is 
concerned with the position of the 
outdoor daylight hght source, with the 
advantage of a reflected type liquid 
crystal display maintained, and an angle 
of visibility is [ that there is nothing ] 
large, and it is in offering the reflected 
type liquid crystal display which makes 
possible the bright screen display which 
moreover does not have coloring. 
[0014] 

[Means for Solving the Problem] Namely, 
the back plate board with which, as for 
invention concerning a claim 1, the 
metallic reflective layer was prepared, 
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The observer lateral-electrode board with 
which this back plate board was 
countered, and it has been arranged, and 
the transparent electrode was prepared, 
Have the liquid crystal matter enclosed 
among electrode boards, such as this, and 
it is premised on the reflected type liquid 
crystal display which impresses and 
carries out a screen display of the voltage 
for every pixel to this liquid crystal 
matter. While preparing the 
light- scattering layer which makes a 
principal component the particle 
distributed by either [ at least ] the 
above-mentioned back plate board or the 
observer lateral-electrode board in a 
transparent resin and this transparent 
resin The above-mentioned particle has a 
refractive index smaller than a 
transparent resin, and the optical mean 
dispersion is characterized by 0.09 or less 
and its birefringence being 0.02 or less. 
[0015] Since the material with the 
refractive index smaller than the 
refractive index of a transparent resin as 
a particle which constitutes a part of 
above-mentioned light- scattering layer in 
such technical means is applied and the 
angle of visibility of the display screen 
becomes very large, it becomes possible to 
be concerned with the position of the 
outdoor daylight hght source, and to 
display a bright screen [ be / nothing ]. 
[0016] In addition, when the refractive 
index of the above -mentioned particle is 
larger than that of a transparent resin, 



the light- scattering effect becomes 
inadequate and the angle of visibility of 
the display screen is not expanded 
enough (for example, when Ti02 of 
refractive indexes 2.5-2.9 is distributed 
as a particle). Drawing 3 is the graphical 
representation having shown this. The 
refractive index after a dura mater 
namely, in the photosensitive phenol 
novolak epoxy resin of 1.57 CaF2 
(refractive index 1.43) and PTFE (a 
polytetrafluoroethylene ■ ) A refractive 
index 1.35 and each particle of Ti02 
(refractive index 2.49) are distributed 
20% of the weight. And after carrying out 
an application dura mater on an 
aluminum thin film with a thickness of 
0.2 micrometers in which was asked for 
coating hquid as a solvent using 
Cellosolve acetate, and this coating liquid 
was prepared on the glass substrate, The 
brightness of each application dura mater 
is measured to each application dura 
mater in the range of zero ■ 60 viewing 
angles (a normal and angle to make) 
using a tungsten lamp, and this result is 
shown in drawing 3 . And CaF2 with the 
refractive index smaller than this 
drawing 3 to the above-mentioned phenol 
novolak epoxy resin When PTFE is 
applied as a particle, it is Ti02 with the 
larger refractive index than the 
above-mentioned resin. It can check that 
the brightness is high in the range of ten ■ 
60 viewing angles compared with the case 
where it applies as a particle, and an 
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angle of visibility is large. 
[0017] Moreover, refractive index [ on 
these technical means and as opposed to 
an F line with a wavelength of 0.486 
micrometers with the above-mentioned 
optical mean dispersion ] nF Refractive 
index nC to C line with a wavelength of 
0.656 micrometers A difference (nF-nC) is 
said. And since optical mean dispersion of 
the above-mentioned particle is 0.09 or 
less in invention concerning a claim 1, in 
case a beam of light is refracted in the 
interface of a transparent resin and a 
particle, depending on the wavelength of 
a beam of light, all visible rays are 
refracted by the refraction direction in 
the abbreviation same direction. For this 
reason, it becomes possible to prevent the 
coloring of the display screen based on 
optical mean dispersion. 
[0018] Next, when the above-mentioned 
particle has an optical anisotropy, the 
refractive indexes of a particle differ 
according to the plane of polarization of 
the beam of light which advances the 
inside of this particle. For example, in 
uniaxial- anisotropy crystals, such as a 
tetragonal- system crystal, a hexagonal 
system crystal, and a ******** system 
crystal, there are two kinds of refractive 
indexes of the refractive index to the 
beam of light which has plane of 
polarization perpendicular to the shaft of 
crystals, such as this, and the refractive 
index to the beam of light which has 
plane of polarization parallel to the shaft 



of the above-mentioned crystal. Moreover, 
in 2 shaft anisotropy crystals, such as an 
orthorhombic-system crystal, a 
monoclinic-system crystal, and a triclinic 
crystal, there are three kinds of refractive 
indexes which change with plane of 
polarization of a beam of light (the 
difference of the greatest thing and the 
minimum thing is called rate of a 
birefringence among refractive indexes, 
such as this). And since the polarization 
which separated into each polarization 
polarization and plane of polarization 
cross at right angles mutually, and was 
separated in the crystal advances at the 
speed (it is proportional to the inverse 
number of a refractive index) according to 
each refractive index, the beam of light 
which carried out incidence to anisotropy 
crystals, such as this, produces coloring of 
an outgoing radiation beam of light. On 
the other hand, since the birefringence is 
very small when the birefringence of a 
particle is 0.02 or less, it becomes possible 
to prevent the coloring of the display 
screen based on a birefringence. 
[0019] The particle which consists of an 
inorganic substance as a particle 
possessing each requirement mentioned 
above, and the particle which consists of 
organic polymer can be illustrated. And 
the particle which has the cubic structure 
called equiaxed grain as a particle which 
consists of an inorganic substance, the 
particle which has the small tetragonal 
structure of a birefringence like this 
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equiaxed grain, or an amorphous particle 
can be applied, for example, fluorine 
compounds, such as CaF2, MgF2, SrF2, 
LiF, and NaF, can be applied. Moreover, 
** fluorine polymer, such as PTFE 
(polytetrafluoroethylene), PFA 
(perfluoro-alkoxy resin), FEP 
(tetrafluoroethylene-hexafluoropropylene 
copolymer), PVDF (poly fluoro 
vinylidene), ETFE 

(ethylene-tetrafluoroethylene copolymer), 
and PVF (poly fluoro vinyl), can be 
illustrated, and fluorine atom and alkyl 
group fluoride may be made to introduce 
into other polymer as a particle which 
consists of the organic substance. 
[0020] Furthermore, it is also possible to 
apply what performed suitable surface 
treatment for the front face of fluorine 
compounds, such as this, or ** fluorine 
polymer as the above-mentioned particle. 
As an example of such surface treatment, 
the processing which carries out 
application covering of Si02, Zr02, 
aluminum 203, ZnO, a transparent resin, 
a coupling agent, or the surfactant is 
mentioned, for example. Moreover, in 
addition to this, the processing which 
produces surface reaction in alcohol or an 
amine, an organic acid, etc. can be 
illustrated. 
[0021] 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 



[Drawing l1 The cross section of the 
liquid crystal display concerning an 
example 1. 

[Drawing 2l The cross section of the 
liquid crystal display concerning an 
example 2. 

[Drawing 3] The graphical representation 

showing the relation of the viewing angle 

and brightness accompan5rLng the 

refractive index of a particle. 

[Drawing 4] The cross section of the 

liquid crystal display concerning the 

conventional example. 

[Drawing 5] The cross section of the back 

plate board concerning the conventional 

example. 

[Drawing 6l The cross section of the back 
plate board concerning the conventional 
example. 

[Drawing 7l The cross section of the 
reflected type liquid crystal display 
concerning the conventional example. 
[Description of Notations] 

1 Back Plate Board 

2 Observer Lateral-Electrode Board 

3 Liquid Crystal Matter 

4 Back Plate Board 

5 Observer Lateral-Electrode Board 

6 Liquid Crystal Matter 

10 Transparent Substrate 

11 Metallic-Reflection Fihn 
12 ITO Thin Film 

20 Transparent Substrate 

21 Light-Scattering Layer 

22 ITO Thin Film 

40 Transparent Substrate 
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41 Metallic -Reflection Film 

42 ITO Thin Film 

50 Transparent Substrate 

51 Light-Scattering Layer 

52 ITO Thin Film 

53 Black Stripe 

54R Light-filter layer 
54G Light-filter layer 
54B Light-filter layer 



mmmm (jp) aa ^ |3 ij^ 1^ ^ ^ (a) (.nmmm&mm 

#W¥7-98452 

(BDintcL* nsdia^ ffmmm fi Sflsssesf 

G 0 2 F 1/1335 5 2 0 

1/1343 



ISEir^ tI^M:^ M^oSci OL 7 H) 



(2i)ffie(#^ 


4$R75 -241860 


(71)WHA 


000003193 














(22)ffiHQ 


¥^5*p(1993)9^28B 




)ICeai5^3KK'&3K 1 TB 5 S Hf 








(72)S!M# 


mi m 










*ei3»#*K#*-TB 5 # 1 ^ 


















(72) aw* 


#- 










JtClS3J!#*K^*-TB 5# 1 ^ 


















(72)58M« 


«@ #E 










«]^#JKK^]|[-TB 5»1 ^ 


















(74) m A 







(54) KWaiftSS^ii 



(57) imm] 

mm ""^mmmm i i::^f^ Lxsm^ntcmm^m 
0. 0 2^^rxh6mL^^m^Lfc::t^!^mt'r 



1 




2 




3 




IQ 


mmm 


U 




12: 


mm 


20: 


mm 


21: 


mm 


22: 


imm 


20 






10 11 12 



(2) 



1 



[0 0 0 1 1 
[0 0 0 2] 

a. hfm^^K^h^tcm^^^Wc tx't(r>±mmmf^ 

mte ^ ^'t(Dmmn i-is zxmMm(DM^mx±mmB 
M^^mmxnmm^'^xmmM^^ff') i^<oxh6. 

r^. :^y-mm^m^^'r^:^y-^^Bm^'^S\z^^'X 30 

[0 0 0 3] ^Lx. z(Dm<Dmi^mBmwtLxn. 

■f^m^M^Mm^u^^mWt^^<^R\^X\''h. 
[0 0 0 4] L/!)^L. ZC^y^-fP^m^mi^i^^^^^ 

[0 0 0 5] ftfi.:^. zoXb^iiyy-f^P^WrThztti 
^b^^XV^-5o ^LX. z.<omWX\^y>'f^%mU^\'^ 50 



9 8 4 5 2 



iblcMx. 5 v ^ 5 ^iJ^^^^ txv 
[0 0 0 61 ^LX. ^(^J:5/cfS«M?Sf0^^iSHI- 

Wl^a2^, Z<D^mKMm^2±.\z^y-y 
@a3R. aSG. a 3 B LX^tt f^tl/^mEM 

V^H, [ll6lC^i-J;5iC±E^JlS*rma 2;65^P^mii 

a 4 i:(iK>^tij<^sffia 1 m^-m^mihMz.'nmn 
wmtmm'^h.x\^^^^ 

[0 0 0 7] tZ.hX\ 

^\^x\t. ±ia^MSW^a 2^5A*r)i6;^^iEMW-t-^ 

^V^9^^^^LXV^fc. ^ 
[0 0 0 8] -^CX. i|#^BS6 3-2 2 8 8 8 7 ^^$5 

#+aia 2 t UX3iffl-r5C^tCj:t9r(D^MMW^a 2 

Sali. attain. rt^Stta l±|:i;tei&^a 5^^ 
LX^tt^tL/dTFT^^a 6 ::0OTFT^^a6 

mm^mm^ 7 <ome^^m\zf^^xm^'ihMmmw^^ 
(DT mmm±mu.MmB. 2tx^mmm^ 

^tixv^-So ^LX. ::(^fSr0^^^et-*^^v^x^t±E 
^MKM^a 2 a 7 (Dmmm^^mk\^ 

XMdb^S^^UXV^^fci^). 5t^SL^*ftX^^M® 

^^igglc:^^V^XJl|STFT^^a 611. ^^#f$:a5 a 6 
2 <!rC(^^#ft:jF15a 6 2 ^(1$ ^X•^or)f^1R^J^:llS(t f>H 
fcy-;^m<^a 6 1 ^^tj^ K vmii a 6 3^Xii^$ 

tlX*^'?. KU^^miia 6 3 i:±fE&JSMWKa 2 ^ 
^^,mia 7|C^ttf5nfcmii?L (^^V^^ h^->'l-) 

^jiLX#ii^^::o^M^*r)lia 2 ^^?g^0ife^(7)|gKi 
m1ii:bX^^JfllLXV^6o ±ti. II17+. btl«^#1D 
b \ \x^(D^^^ b 2(ia*^b i±i;i- 
^ii;i^(t<btt/cg?qm<ixfc^o ^^c. cii±is^®m 

UXi/^^o 

[0 0 0 9] r(^J;9l-IS7icx^$nfc?i^rB^^i^e 
|;:*3V>xll^^pj®totigft^te;k:x§5?i),S^#LX 

^(oKm. mw<^%'&\^n\^x±.^mmmm 
la 7^?i^j^-r^xm^-=e(^^ffii-iy]a^H-^-r6xe 

;^^i^^^SX\ KU-r Vl;<ia 6 3 ^±IS^JlikJIIK 



(3) 



#g|^7-9 8 4 5 2 



[0 0 10] :i(DX^fmm^''^§:(DT. *ffllIAIt± 

m^S~l 0 2 1 2 4^. ^m^S-l 7 0 2 8 0^^ 
[0 0 1 11 ^LX. wtD?^f0^^ii^g|cJ:tLll, ^BJ 

mm t z (Dmmmm + $ n c (^spj^j^g ©jf^ 

[0012] 

^tm^j:6wm'f)*^^^^nx\^^bfci5b. mmmm(OM 

[0 0 13] *^0^l^^(OJ;5^^Ppm^lc«@LT7i$ 

ti {--t ^ M w^fS^B 5 ^ i 5 o 

[0 0 14] 

[iSji^»*-r6fci?)(o^©] -r/^^ib. ft*JSi{c>R 

fli J: !9 SJJf^;55/h$ < , -tt^^t^^^^^^^^lfc^^ 0.09 
[0015] -<D^o ?ta*R«j¥®tC4oV^T±|E3fe»SL 

mo^nmntm}^xni<tihfc)b. ^%im(D{tmm 
[0016] isi, ±^mm'^<om^mf)mmmm(D^ti 



(^Jxtf. ®St^2. 5-2. 9C>Ti 
^^>m^§^\::. CaFg (aSf^l. 4 3) , PTFE 

(^VT hyv/^t^^^'^i-y. -SJf^i. 3 5) , 21 

t>\ Ti02 (©5r^2. 4 9) (7)^;h.-?tL(D^S^^>Sr 
2 0fifi%3J^tfe$^. ;5^o. m\tLX±/i^y;vyT± 

l::^(tf>Hyc:J?^0. 2 nm(Drjv^=.^M,M^±{:im. 

02 ^mi^t \^xmmLfcm^\z^-^xnn i o-e 

20 X#5o 

[0 0 17] ^fc. r(DS^R6^)^^lciol^-C±ie3fe^«J 
¥i§f»tfe^(l. ^:^0. 4 8 6 /im(^Fi^t;::>^-r5®lfr 
^np ffifiO. 6 5 6 /znKT^Cj^tC^tt-f 6S#r^n 
C (np -nc ) ^V^9o ^LT. tt^ltJl 1 Ic^ 

9£XTxh6fc}!b. mmmmtmL'f't(Dwm\^is\^^x 
5 c <t ^5/^ < ^xo^u^m^mm-:^^^^^-^^ 

[0 0 18] ±mmu^^m^^^jj^^^t6 
m't\atz<D^u^^^mnt6^m<omytm:ij&zx 

r^o. 0 2^T(D^^\mmmmmi!bx^b^\^^fzii>. 
[0 0 19] ±mLfc^mf¥^Mrm-rmui^tLxn 

50 ««fe;5^e>^6^^&^-i:*'«7Ky-e-;i.P,^-5{!S*fe^^ 
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^j^-c^-6o -tux. mmm^hf&^'^m'htLx\t. 

MgF2. SrF2. LiF. Na F^COyy^it"^^ 

PTFE hyy/l'^^^'^^y) . PFA 

juy/UTt^T/i^^i^'ym^) . FEP (xhy:7yv:rn 
:r.^uy-^^^y/i^^^yr2}:fui/^m^i^) . PV 

DF (/Ky yyV:^^ b'^y -rV) . ETFE (:ii^U>' 

~x h^y/^^n^^u^/^fi-g^f*:) . pvF i^^vy 

^« A ^ -fr t> (7)-Cfc o -C t> J: V \ 
[0 0 2 0] Ml-. c:n^:7 5/^{t:^^^^:7iy^;Ky 

(Dmt LXn. ^Jxl^. S i O2 . Z r O2 . A I2O 

[0 0 2 1] ±lETOi^t^^^^ txji. 

a^^rS]±^^-5fc4^)^m3^jS<^K;^l^iav^O. 0 5-- 
1. 0Mm/5SS^LV\ -ttX. w(7:)SS(7))^^X^® 

t LXIl. ^?f^. R^?i5. ^^"B. ^^B. ^Ji^s ie;^ 
tSJf^^ a^^n<r>W^^X o X <t V \ 
[0022] ISklw. ±IS?S)|&^^5)^tfe$^^1^fli^ LX 

^s^'y^Mm^nm\.xh^\^\ *fc. mmmmm'^ 
[0 0 2 3] f^. ±.^m.i\M\t. wM.^i'^mmmm^ 

[0 0 2 4] ^fc. ±,m%m.u.m\m^w:7r^mw^m)^ 
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'thWi^m\mm t'n^wm<o\^^ki\m^ix \> ^ 

[0 0 2 5] m^. :i(o^mm^m^^\^^xmmnMU 
Kwt\-^hfi^^mu.Mmt\.x\t. IS. rjv%=^^j^. 

m^^^^mM Lxmi^^^^^M(D^mnm>m^x^ 
60 z(D^mKMm^:^hy^':/'^x\mmmm^ 
10 ^<^-^>^i.xm^^mWimmmt\.xmmi-6zth 

z (D^mmm±\:immmmm^^ Lxm^^mmmmm 
mm^mn^:ithx^^. ^(Dx^^mmmmtL^x 

^^Mh6\^^\tmt^ y ^j^^mwi-xi^^MB. 

mit^^M^^itrji^^^^j^^mnLXf^hmm. 

^^nztibonm^^mmMLXf&^^smmmx^ 

[0 0 2 6] m:^. ±mmm^mmmmmi-fhnm 
mmmtLx\t. ±ieiTo^Bi. mit^'^i^^Mzm 

it^^y^^j^h6^^nmit4 5/ h y ^j^^&w\.x^^ 
30 mm. mi\:&M^^itrjv^:=-^j^^mu\^xi^^n 
h^\^^\'±zhh(Dmm^^mmsLXfS.^^Mmt- 
m^x^^o 

[0 0 2 7] ^fc. m^mimm<D^m\c^>^BLi^mm 
^m7r^mm^^^^xnm^^(^M^f)*'^£< 

-^<b LXIl^^t^t^tO/O^^lJ^X^. m^^. ^fe^J^lr 

40 -y4)^^-m.mmm:m^m^\^yi^v^)'j^yy 

^14^J3g ^isf-c^fe LX# e ti 6 ^fefet^ J: 6 7 - 

h y y^J^7:7^tilw^^oX/^•^">'l^iw^^ • 
LX# lb ti-SMJteF^^^fti^ i: ^ 7 " :7 ^ -1^ ^ 

[0 0 2 8] S3, ±|E«cimiiffi(^a«^ tXfi. 
50 ;^ffi>^y7;^5"?'i5'iKXI±:/7^^^/i5':7^/vi.^0S 
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[0 0 2 9] 

[0 0 3 0] ^fc. ±mmu'f'(D^^^^i^^mti'^o, 

0 9^T^^o-^(7)^H5f/5>0. 0 2i^TT^6fcfe. 
[0 0 3 1] 

[0 0 3 2] [mmmii :i(ommm{:im6K^mm^ 
<Dmmsw,i o±<Dmmm^mmz^'yf-s 0 0 A/m. 

|JS2 9 0 8 0*(D>^ h 7^ 7'/^^->|;i^tt 

^nfcl?$0. 2 MmCTDTyl':? ^"^Ai^^M^^fflil 1 

nhtifc^n^M2it. ::(D^WciLM2i±{z\^y^ 

300m ms i|@290 Mm(7)|t6 4 0*(D>^ hy-r:/^^ 

wssfei^.f^i7Q/a) tx^(D^^mmf^^nx 

^mKkimi 1 ^^^SiS^ L I Tonm2 2^iB^mt 
i.xw\^<Dm{zmj^^m\it^zt{zxy)^(D^mtw 

[0 0 3 3] i^. ±ia3fei[SLg 2 1 11, m^i^^omifr^ 

4^1-0 a F2 (fflW$: 1. 4 3, ^^^W-i^^n : 
0. 0 0 5. 1tlSt?T$ : 0) ^2 2fiS%5J^S:$^fct) 

[0 0 3 4] ^fc. ±iE^jsstta 11^1 Tomm 1 

2^11. ^5«SS2 0±|Ciij^L-C^JS«J3iir ITO«E 
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[0 0 3 5] ^LT, ±IS^JSHW^1 1 t ITO«JK 

\zML6o&(Dnm^h^xi^mj\zm^mm^mm'r 
[0 0 3 6] mmm 2 ] z(DMmmzw^hKMmm^ 

10 U£\^Sj/t^Rmmmmtx^<n±wmmf&^tix 
v^^o ^/c. ±fEt^®m^iffi4fi. mm&m^ot. z 

♦12 9 0 MmT*ff4 8 0:^(0:^ h ^-f 7"/^^ — XdlStt 
^n/c^$0. 1 5 /im(7)r/V^r:.>i,]^^jp^t^J^4 
1 Z(D^mRMm4 l±lCC0O^JR^J=f^4 1 ^(^ 
-^^^-^{zmifhtlfcm^O. 0 6 /zmCO I TOfW^ 

^^^1^(^11^ tlJ^^(7)rHl(Dg|i{i:{::t-iy^l 0 O^m 
20 9 2 l^^ft^tlfcT'y^/iS^^ hy-TT'S 3 i:. 

m^m 9 2 o*^(te>tifcHfe wfe) 

(D;?7y-y^yU^-^5 4R. 54G. 54B^. Zh 
h:fyy^:^ hy^T'S 1 y-y ^yv^-g 5 4 

R. 5 4G, 5 4B^^^mLxmmm^m^<D±m\c- 
m\mifhtlfcm^ml tzm(D^^$Lms 1 1. zcoyt 

tfeSL®5 l(0j:|aiij^a5filct''7 5^1 OO^m. i|iS9 0 
iimtDy. h7-f T'i^lCftl 9 2 0:^mi-fhfitc I TO» 

30 TV^5o t/c. ^JiH*fJ^4 1 t I TO^J^S 2 ^IIS 

Ji^*fM4 1 ^^Sig^^ L I TOfHIiS 2^ft-^^i: L 

[00 3 7] ±iE3fetS[SL^ 5 1 II, ^^^(0®}f^ 

*(CMaF2 (ffl*f^:l. 3 8 , Tfe^^^J^i^^^tiSj : 
0. 0 0 6, ISHlff* : 0. 0 12) 1 8fifi%5^ 

[00 3 8] ^fc, ±m:^y-y^/i-^-ms4R. 5 

4G, 5 4BI1, ^^^^v^Mii^i^m^^^u. tmm 
mmmif^i^t vxmmty±ymm\zx^m^L 
fch(DXh6o 

[0 0 3 9] -^r, ±ie^JS^WJ3l4 1 I TO«JK4 
2 .^fl, S8gSffi4 o±i;:)g«^UT^Ji^JK^ I Tom 

50 Lfctt^X^foSo 
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[0 0 4 0] ^tx. ±m^mKMm4 1 1 iTonm 

[0 0 4 1] 

[mi] %mm\\m^^m^^^^w.<^mmm. 
1112] •mmm2\mhmiummmw<^mmm. 
[^3] w^^(Dm^mmbuntnmh(omm^^^ 

[[17] t?^5^^jic>K6MM^?^rB^^i^@(^it®iio 
1 "^mmrnm 
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4 "^mmm^ 

5 si^^tjmsffi 

6 ?S^a^S 

1 0 iSPJStS 

1 1 ^rn^^m 

12 ITOSII^ 

2 0 mmm^ 

10 2 1 ^icSll 

2 2 ITOS^ 
4 0 

4 1 ^S^WM 

4 2 ITOI^fli 

5 0 ■ mm&& 
5 1 ^Wi^m 

5 2 ITOfUBi 

53 :7'y ix^^ h^^:7" 
54R ;^7--7^/V^"l 
20 5 4G ;^y-'7^y^^"g 
5 4B 
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